SUMMARY We have analysed the ventricular response as seen on the surface electrocardiogram in patients with paroxysmal atrial fibrillation and flutter in relation to the electrophysiological properties of the corresponding atrioventricular pathways. In 15 patients who had atrial fibrillation with conduction solely through the atrioventricular node, there was a significant correlation between the shortest and mean RR intervals during atrial fibrillation and the functional refractory period, "pre-Wenckebach cycle length", and the shortest ventricular cycle length that resulted from 1:1 atrioventricular conduction. In 18 patients with conduction through an accessory atrioventricular pathway the only good correlation was between the shortest and mean ventricular rate during atrial fibrillation and the "pre-Wenckebach cycle length" and shortest ventricular cycle length during 1:1 atrioventricular conduction. In 12 patients with an atriofascicular bypass tract or rapidly conducting atrioventricular node there was no significant correlation between the RR intervals during atrial fibrillation and the electrophysiological indices; the same lack of correlation was evident in all 11 patients with atrial flutter, all of whom had atrioventricular nodal conduction.
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The response of atrioventricular pathways to electrophysiological testing, particularly the use of incremental atrial pacing, provides useful'guidance in the further management ofthese atrial arrhythmias.
There has been considerable interest in paroxysmal atrial fibrillation complicating the Wolff-ParkinsonWhite syndrome because of the risk of sudden death,1 2 but less attention has been paid to the electrophysiological consequences of this arrhythmia in the presence of normal atrioventricular nodal conduction. The ventricular rate in atrial fibrillation and atrial flutter is a function both of the electrophysiological properties of the atrioventricular pathway and of the atrial arrhythmia itself. 
Subjects and methods
Fifty-six patients (41 men, 15 women) aged 21 to 72 years (mean 37 years) were studied using electrophysiological methods previously described. 6 Written consent was obtained from all of them after careful explanation of the purpose of the study, and they were studied in the fasting state without premedication. Pacing wires (USCI no. 6 bipolar) were placed high in the right atrium, opposite the bundle of His, in the right ventricle, and in the coronary sinus (the latter to record and pace from the left atrium and, where possible, the left ventricle).
The functional refractory period (FRP) and effective refractory period (ERP) were measured with the extrastimulus test at physiological heart rates.10 Measurements of the RR intervals during atrial fibrillation were made from the standard electrocardiogram recorded during the electrophysiological study. The shortest RR interval throughout the period of the arrhythmia was noted and the mean RR interval calculated. Continuous incremental atrial pacing was performed, from the right atrium or from a site as close as possible to the atrial insertion of the accessory pathway in patients with Wolff-Parkinson-White syndrome, to the point of second degree atrioventricular block. The cycle lengths were measured during 1: 1 atrioventricular conduction, and the shortest atrial cycle length (pre-Wenckebach cycle length) and shortest RR interval were noted. This maximum rate of pacing was maintained for at least 30 seconds so that the effects of altered cardiovascular reflexes, such as occur during induced or spontaneous tachycardia,"' were established. Of 45 patients in whom atrial fibrillation occurred during the study, conduction was entirely through the atrioventricular node in 15, and through an accessory pathway with variable degrees of conduction through the atrioventricular node in 18. In the remaining 12 Corresponding studies in 12 patients with an atriofascicular bypass (or a rapidly conducting atrioventricular node) showed no significant correlation between the ventricular rate in atrial SRR (AF) ms fibrillation and the electrophysiological indices (p > 0 05; r < 0 75) ( Table 3 ). The mean ventricular rate (160 a minute) during atrial fibrillation, however, was significantly faster in this group of patients than in those in whom conduction was only through the atrioventricular node (114 a minute) (p < 0 01).
In atrial flutter (11 patients) ( Table 4) there was no correlation between the mean RR interval and the electrophysiological indices (p > 0 05; r < 0175).
Discussion
The ventricular response in atrial fibrillation showed a positive correlation with electrophysiological variables in two groups, those with pure atrioventricular nodal conduction, and those with the Wolff-Parkinson-White syndrome.
In the patients with condUtction through the atrioventricular node alone there was a statistically significant correlation between the functional refractory period, the pre-Wenckebach cycle length, and the shortest RR interval during atrial pacing, and the shortest and mean RR intervals during atrial fibrillation. Atrial refractoriness prevented determination of the effective refractory period in too many patients to permit useful statistical analysis.
In the patients with Wolff-Parkinson-White syndrome a significant correlation was found between the pre-Wenckebach cycle length and the shortest RR interval during atrial pacing, and the mean and shortest RR interval during atrial fibrillation. We could not confirm a significant correlation between the effective refractory period and functional refractory period of the accessory pathways and the ventricular rate in atrial fibrillation. ' Whereas electrophysiological measurements of refractory periods of atrioventricular pathwaysfunctional and effective-represent the ability of that pathway to conduct during the resting state, incremental pacing involves a dynamic element. As the heart rate increases, physiological responses, predominantly alteration in autonomic tone secondary to haemodynamic changes, may themselves influence the conducting system and affect its functional behaviour." Because the heart rate increases in atrial fibrillation a better correlation may exist between the electrophysiological properties during dynamic testing. and the ventricular response in atrial fibrillationi. While there are electrophysiological changes in atrioventricular nodal conduction caused by altered haemodynamic circumstances, the relation in patients with accessory pathways is less clear.
Continuous incremental atrial pacing may more closely resemble atrial fibrillation in that impulses constantly depolarise cells in the atrioventricular pathway at various stages of recovery. There is, however, a difference in the mean power and direction of the atrial wave front in atrial fibrillation, and the random nature of the impulse permits inhibition, summation, concealed conduction, and local re-entry to have constantly varying effects.'3 
